We investigate the relationship between electricity consumption and economic growth for four regions in China. The empirical results show that there are cointegration relationships and short-run bidirectional causality for the four regions. Over the long-run, there is bidirectional in the west, there is unidirectional causality running from economic growth to electricity consumption for the coastal region, whilst there is unidirectional causality running from electricity consumption to economic growth for the northeast and central area. The panel FMOLS estimates also support these results. This can provide a policy-making of demand forecasts and investment orientation in the short and long term.
Introduction

Background
In the past two decades, China has achieved rapid economic growth in the world. The installed generation capacity in China amounted to more than 870GW and electricity consumption is more than 3600TWH. The coordination of electricity consumption and economy is crucial to sustain economic growth. Because of the differences of economic growth and industrial developments in different areas of China, this paper is attempted to investigate the relationship and causality between electricity consumption and economic growth in China by panel-based methods.
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Methodology
Firstly, in order to avoid spurious correction between LnEC and LnGDP, the paper uses panel unit root test to identify the order of each panel. Secondly, the paper tests the cointegration between these two variables in each panel by employing the heterogeneous panel cointegration test developed by Pedroni (1999) . Then, the paper applies the panel vector error correction model to investigate the direction of the causal relation between the variables after establishing the cointegration relationship. Finally, to estimate panel long-run elasticity, the paper applies the fully modified and dynamic OLS techniques. 
Definition of variable and classification of data
Definition of variable
2.2classification of data
In order to reflect the difference in economic growth and electricity industry development in each province, 28 provinces are classified as four panels, which include 3 North-eastern provinces (Liaoning, Jilin and Heilongjiang), 7 betterdeveloped provinces (Shanghai, Beijing, Tianjin, Zhejiang, Jiangsu, Guangdong and Shandong), 9 less-developed provinces (Fujian, Hebei, Hubei, Shaanxi, Shanxi, Sichuan, Henan, Hunan and Jiangxi) and 9 under-developed provinces (Neimenggu, Xinjiang, Qinghai, Ningxia, Anhui, Guangxi, Yunnan, Gansu and Guizhou). The classification of 28 provinces is based on GDP per head, industry production per head and industrial structure.
3.Empirical results and analysis
3.1.Panel unit root test results
The results of panel unit root tests with and without time trend term for LnGDP and LnEC for four areas of China respectively. It can be inferred that the unit root hypothesis cannot be rejected when the variables are taken in levels. However, when first differences are used, the hypothesis of unit-root non-stationary is rejected at the 1%, 5% or 10% level of significance. Therefore, obviously, LnGDP and LnEC are I(1) process in each panel. Note: ***, ** and * indicates statistical significance at the 1%, 5% and 10% level, respectively.
Panel cointegration test results
Table1. Panel cointegration test results
Within demension
Panel FMOLS results
For the different regions, a 1% increase in log electricity consumption leads to 1.83%, 1.22%, 1.26% and 0.97% increase in log GDP in the northeast, coastal, central and west regions, respectively. The significant high FMOLS values of northeast provinces indicate the need for separating this region. 
Conclusion and policy implications
Conclusion
We applies the panel data for log electricity consumption and log GDP for 28 provinces from 1985 to 2009. The results show that there are bidirectional causalities between electricity consumption and growth for each panel in the short-run. Over the long term, there are bidirectional causality for the west. For coastal provinces, the direction is running from economic growth to electricity consumption, while in the northeast and central provinces the opposite is true. Northeast and central provinces have higher long-run elasticity of electricity consumption to GDP than other provinces, and it also means their electricity efficiency is higher than other provinces.
Policy suggestions
Firstly, the electricity investment strategy-making should take account of the electricity elasticity and causality direction of different regions. In Northeast the government needs to encourage investment in power industry as a priority. The coastal region need to development irregular power generation. Central and west regions have bidirectional causality between electricity consumption and economic growth. Hence the government ought to promote the coordinated development of economy and electrical industry while they step up investment on power industry. Secondly, consideration of the bottleneck of power supply, the industry option of these provinces should more incline to some low electricity and energy cost industries. The coastal region should quicken industrial structure update and adjustment, focus on the development of the third industry, the high electricity and energy consumption industries could be transferred to the central and west regions.
Thirdly, ultra-high-voltage (UHV) electric transmission can be treated as a feasible scheme to remit electricity surplus or deficit problem in different regions. With regard to these relatively developed provinces, the problem of lack of electricity always exists. Therefore, through constructing cross-regional ultrahigh-voltage electric transmission network to remit electricity supply and demand imbalance among different regions is worth consideration.
